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Fig. 1 Solar dish concentrator/cavity receiver system
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Fig. 2 Structure of cavity receiver
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Table 1 ~ Parameters of cavity receiver
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Fig. 3 Spherical concave quartz window
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Fig. 5 Flux distribution and hot spot diameter of test plane
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Fig. 6  Optical properties of cavity receiver with plane quartz window




9 1Y)

SR DA ML BRI A 9 X R R G AR A OGP ERE B

245

R BT WS R 245 R R 508 RATE -3 5 0 Fi
BRI 23 9 F B 30.23% . 14.29% F1 18.92% , fix K Jai ik 58
e R R 22.229% 11.76%F1 2.78% . [H It , % FISF- i 41
YT I IR AT i A R i B e D E R
32 [MEIKEAXEEGRAISI TR

BRI (5 S8 - 5 T8 RBRIE Jis (A # i ok
FDE BR 1 A S B o R OptisWorks FF1158.45 5
W #0282 35 % 50 51 A 90.00% . 89.82% . 89.87% Al
89.96% , 27 B A HE AR A5 s W RS R TR A BE It 73 M1 =
FIE Te s, W AR ES 2R T LCR 43 A Qi8] 7a

10007 -
-<- B
800t . -G
B
e L]
2600t
?{—%
ES
IE 400t
200}
0 1 1 1 1 §
0 100 200 300 400 482
x/mm
a. i EoG
A IaT
PIRER  geyoms R ]
MW-m? MW-m
—0.74 —0.92
0.65 0.81
0.56 0.69
— 047 — 058
0.37 0.46
0.28 0.35
0.19 0.23
0.09 0.12
0.00 0.00

HRROELE

= INL

Fi7R o DI Ta AT K B [ A O W AR 1) 06 (L B /N
G345 A X 5O R s 4 P2 R AR (D AR 3 51 R B
s KRB I 7b frs , Hrp R 51 250>
5N 0.36.0.62.0.54 A1 0.60, H: i 5 KR 5 6 He 4
Gk 743.7.922.2.916.5 Fil 1000.4 5 %} 5% M1 IE B
AT ) 4 FP AR O PR R R B, 4 BRI IR AR 1O
SERUCRIEA A ] A R AT W AR R I S R B 5
W B - & 8 FERIE 43 51 F B 41.94% . 33.33% FlI
40.00% , e K J=) # F O BT % 19.36% | 18.85% F
25.66% . PRI, SR FH MR K 1 A 5 1 10 1530 A T2 s 1A i
IR B ek RE

0.70
1100 B Max(LCR)
My
© 1000.4 0.60

1000t 10.60

g
900 1050

b3y

RELN

ik
200 10.40
700 0.30

He  HER  JWHE-EEE R

Wt
PEESSES /S FNTHIE S
-l &2 5917

REV 2
MW-m 2
— 092
0.80
0.68
— 0.57
0.46
0.34
0.23
0.12
0.00

c. W HER I BEI 43417 2 1]
7 MBERI A L T AR AR 2 P e

Fig. 7  Optical properties of cavity receiver with spherical concave quartz window
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INFLUENCE OF SPHERICAL CONCAVE QUARTZ WINDOW ON
OPTICAL PROPERTIES OF CAVITY RECEIVER OF DISH SYSTEM

Nie Duzhong'?, Yan Jian', Peng Youduo', Liu Yongxiang', Zeng Huifan'?, Peng Deping'
(1. School of Mechanical Engineering, Hunan University of Science and Technology , Xiangtan 411201, China;
2. Institute of Intelligent Equipment Technology , Hunan Vocational College of Science and Technology, Changsha 410004, China)

Abstract: The non-uniform and high-strength heat flux load will reduce the working efficiency, safety and in-service life of
the cavity receiver. A spherical concave quartz window was proposed to improve optical performances of the cavity receiver,
such as flux distribution, local concentration ratio and so on. Based on the Monte Carlo ray tracing method, the optical
performances of four cavity structure cavity receivers were studied, taking the cavity receivers constrained by equal
opening, equal area and equal height into account. The results showed that the non-uniformity coefficient of four kinds of
cavity receivers with plane quartz windows was 0.60, 0.86, 0.70 and 0.74, respectively, and the maximum local
concentration ratio was 1050.0, 1350.0, 1190.0 and 1080.0, respectively. The optical efficiency of four kinds of cavity
receivers with spherical concave quartz window was basically the same as the one with plane quartz window, but the non-
uniformity coefficient of cavity receivers decreased to 0.36, 0.62, 0.54 and 0.60, respectively, and the maximum local
concentration ratio decreased to 743.7, 922.2, 916.5 and 1000.4, respectively. The optical performances of the cavity
receiver with spherical concave quartz window were significantly improved, compared with that with plane quartz window,
and the cylindrical cavity receiver had better optical performance than the other ones.

Keywords: solar energy; parabolic concentrator; optical performance; flux distribution; cavity receiver; quartz window



